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Introduction

With global warming, the sea surface temperature shall keep increasing in all oceanic regions excepted North Atlantic (IPCC, 2021). Indeed, in the Mediterranean Sea, the sea surface temperature increased by 0.4 °C per decade over the 1985-2006 period [START_REF] Nykjaer | Mediterranean Sea surface warming 1985-2006[END_REF], and should further increase by 2.2 to 3.4 °C until 20803.4 °C until (IPCC, 2021)).

Temperature has a strong influence on animals' physiological responses, especially through its effects on biochemical reaction rates [START_REF] Tattersall | Coping with Thermal Challenges: Physiological Adaptations to Environmental Temperatures[END_REF]. Ectotherms, particularly in aquatic systems, are thus strongly affected by water temperature. Their ability to adjust their aerobic scope and capacity are important in processes and limits of thermal tolerance [START_REF] Pörtner | Climate variations and the physiological basis of temperature dependent biogeography: systemic to molecular hierarchy of thermal tolerance in animals[END_REF]. Moreover, in a thermal acclimation context, ectotherms should be able to modulate DNA transcription in order to change gene expression levels. Thus, it could be problematic for species which have a long evolutionary history at constant temperatures, which may lose regulatory genes [START_REF] Somero | Linking biogeography to physiology: Evolutionary and acclimatory adjustments of thermal limits[END_REF], as exemplified by the inability of a cold-adapted Antarctic fish, Trematomus bernachii, to modify gene expression in response to heat stress [START_REF] Buckley | cDNA microarray analysis reveals the capacity of the coldadapted Antarctic fish Trematomus bernacchii to alter gene expression in response to heat stress[END_REF]. On the other hand, ectotherms can also develop adaptative responses to thermal stress shown on redband trout (Oncorhynchus mykiss gairdneri) [START_REF] Narum | Thermal adaptation and acclimation of ectotherms from differing aquatic climates[END_REF], where the induction of heat shock proteins was done in response to a heat shock. According to [START_REF] Pörtner | Climate change effects on fishes and fisheries: towards a causeand-effect understanding[END_REF], the effects of global warming on marine fish populations can be described in four levels of biological organization: 1) an organismal level with physiological changes, 2) an individual level showing behavioral changes, 3) a population level which could impact rates of mortality, growth and reproduction, and 4) an ecosystem level.

Fish is a source of vital nutrients for the human health, and are made available to human consumption either by fisheries or by aquaculture [START_REF] Balami | Significance Of Nutritional Value Of Fish For Human Health[END_REF]. Thus, it is important to understand the effects of global warming on fish biology and quality, in order to better predict its potential effect on fisheries and aquaculture production. European fisheries and aquaculture will be impacted by global warming with a predicted collapse of salmonids which will be substituted by other fish taxa [START_REF] Lehtonen | Potential effects of global warming on northern European freshwater fish and fisheries[END_REF]. This will result in ecosystem changes but also in socioeconomic impacts. The Mediterranean region is also concerned by global warming impact on fisheries and aquaculture. In fact, socioeconomic and fisheries will be threatened because of a diversity fisheries decrease, an employment decrease and increasing inequalities [START_REF] Hilmi | The Impacts of Environmental and Socio-Economic Risks on the Fisheries in the Mediterranean Region[END_REF].

The European sea bass is a major marine fish species on the economic and cultural grounds, especially in Europe [START_REF] Vandeputte | The European sea bass: a key marine fish model in the wild and in aquaculture[END_REF]. The Mediterranean area was the first region to farm European sea bass from the early 1970s. As of 1992, European sea bass aquaculture production became higher than fisheries production (see Figure 1). In 2020, the aquaculture production of European sea bass was 238 838 tons versus only 5 998 tons for fisheries. The Mediterranean sea is the major area for sea bass aquaculture while the Atlantic ocean is the main one for fisheries (FAO, 2022). With 97.6 % of the European sea bass production attributed to aquaculture, especially in the Mediterranean sea, it is very important to understand the effect of global warming on sea bass aquaculture.

European sea bass can be divided into several natural populations. The main subdivision appears in the Alboran sea, which separates an Atlantic and a Mediterranean population [START_REF] Naciri | Genetic Study of the Atlantic/Mediterranean Transition in Sea Bass (Dicentrarchus labrax)[END_REF]. In addition, the study of microsatellite polymorphism in the Western and Eastern Mediterranean has revealed a fragmentation of sea bass populations between these two basins [START_REF] Bahri-Sfar | Fragmentation of sea bass populations in the western and eastern Mediterranean as revealed by microsatellite polymorphism[END_REF]. This differentiation, between the Atlantic and the Mediterranean lineages, has emerged in allopatry for about 300,000 years before present. A secondary contact, since the end of the last glacial period, has produced an asymmetric introgression mostly from the Atlantic into the Mediterranean background. This has been revealed by historical demographic reconstruction based on whole-genome analyses [START_REF] Duranton | The origin and remolding of genomic islands of differentiation in the European sea bass[END_REF]. Thereby, we can consider from a genetic point of view that there are three populations of European sea bass (Figure 2), which are the Atlantic population (AT), the western Mediterranean population (WM) and the eastern Mediterranean population (EM). This genetic differentiation may have been shaped by environmental specificities such as a strong coastal upwelling, cold winter temperatures (6-13 °C) and a stable and low salinity (33.5 -37.5 ‰) in the Atlantic, contrasting with the fragmented eastern Mediterranean habitat with high temperatures in summer (30 °C or more), frequent hypoxia events and highly variable salinity in Thau Lagoon,France;in Bardawil Lagoon,Egypt) [START_REF] Messiaen | Marine environmental station database of Thau lagoon[END_REF][START_REF] Ellah | Physical Limnology of Bardawil Lagoon, Egypt[END_REF]. Mediterranean populations)(adapted from [START_REF] Guinand | Metapopulation patterns of additive and nonadditive genetic variance in the sea bass ( Dicentrarchus labrax )[END_REF]).

These populations, of which genetic resources are available in Ifremer's aquaculture infrastructure of Palavas-Les-Flots, allow us to study the robustness of each to thermal changes and then to test the hypothesis that each population is best suited to its natural thermal regimes. In an aquaculture production objective, it can also be interesting to test which population is best adapted to the thermal regime generally applied in aquaculture. This could be study because the three natural populations lived in different thermal environments with an average sea surface temperature of 13.4 °C in the surroundings of Brest (France, Atlantic ocean). The average sea surface temperature of the Mediterranean Western basin was of 18.9 ± 0.3 °C whereas it was of 21.1 °C in the Mediterranean Eastern basin. In addition, the western Mediterranean is expected to experience a smaller temperature increase than the east in the coming years [START_REF] García-Monteiro | Surface Temperature trends in the Mediterranean Sea from MODIS data during years 2003-2019[END_REF]. In fact, there is an intraspecific variation in tolerance of warming in fishes with a clear evidence of heritable genetic differences due to local adaptation [START_REF] Mckenzie | Intraspecific variation in tolerance of warming in fishes[END_REF].

Earlier experiments have already compared the phenotypes of Mediterranean natural populations, showing a better farming potential of sea bass strains originating from the Eastern Mediterranean sea [START_REF] Gorshkov | Culture performance of different strains and crosses of the European sea bass (Dicentrarchus labrax) reared under controlled conditions at Eilat, Israel[END_REF]. Then, further studies revealed growth and muscle fat content variations between AT, WM and EM populations [START_REF] Vandeputte | Multi-site evaluation of the rearing performances of 5 wild populations of European sea bass (Dicentrarchus labrax)[END_REF].

Moreover, genotype by environment interaction was shown to be significant for growth rate at the population level [START_REF] Vandeputte | Multi-site evaluation of the rearing performances of 5 wild populations of European sea bass (Dicentrarchus labrax)[END_REF]. It has also been shown that AT has a lower feed efficiency than the WM and EM, when they are reared at either 18 or 24 °C [START_REF] Rodde | Population, Temperature and Feeding Rate Effects on Individual Feed Efficiency in European Sea Bass (Dicentrarchus labrax)[END_REF]. Finally, the presence of significant population effects for early survival and sex ratio has also been demonstrated in sea bass [START_REF] Guinand | Metapopulation patterns of additive and nonadditive genetic variance in the sea bass ( Dicentrarchus labrax )[END_REF]. However, no studies to date have examined differences at the larval stage between these three populations, especially in different thermal regimes.

As [START_REF] Mckenzie | Intraspecific variation in tolerance of warming in fishes[END_REF] show, intraspecific variation in thermal tolerance is dependent on life stage. The less robust to thermal variation seem to be embryo and spawner stages [START_REF] Dahlke | Thermal bottlenecks in the life cycle define climate vulnerability of fish[END_REF]. It has also been shown that temperature during early development (embryonic and larval stages) has long-term effects on microRNA expression in Atlantic cod, Gadus morhua, while microRNA seems to have a significant role in adaptation of organism to a changing environment [START_REF] Bizuayehu | Temperature during early development has long-term effects on microRNA expression in Atlantic cod[END_REF]. In this way, studying the impact of thermal changes on European sea bass larval stages seems to be important to explain potential variations in survival rate, growth rate but also malformation development [START_REF] Georgakopoulou | Effect of temperature on the development of skeletal deformities in Gilthead seabream (Sparus aurata Linnaeus, 1758)[END_REF] which could be increased by these thermal changes. This study could also allow us to evaluate the countergradient variation hypothesis [START_REF] Conover | Phenotypic similarity and the evolutionary significance of countergradient variation[END_REF] in the European sea bass. It is defined as the capacity for populations from low temperature areas to have better growth rate when there is warmer temperature, as an adaptation to shorter growth periods in colder areas. This phenomenon has been described with Atlantic silversides Menidia menidia from different latitudes [START_REF] Conover | Countergradient variation in growth rate: compensation for length of the growing season among Atlantic silversides from different latitudes[END_REF].

The European sea bass, Dicentrarchus labrax, is an opportunistic predator marine fish that lives in shallow waters. Its distribution area ranges from the north-eastern Atlantic Ocean to the Mediterranean Sea and the Black Sea. Sea bass is an eurythermal (2 -32 °C) and an euryhaline species (0 -40 ‰ salinity) [START_REF] Pickett | Sea Bass: Biology[END_REF]. Even if it is an eurythermal specie, the European sea bass has a preferred temperature which maximizes its potential growth. Studies have already shown that warming could affect seabass nutritional quality with a decrease of monounsaturated fatty acids and polyunsaturated fatty acids in the muscle [START_REF] Barbosa | Will seabass ( Dicentrarchus labrax ) quality change in a warmer ocean?[END_REF]. Growth rate is estimated to be optimal around 26 °C for a western Mediterranean population of D. labrax juveniles (Person-Le [START_REF] Ruyet | Effects of temperature on growth and metabolism in a Mediterranean population of European sea bass, Dicentrarchus labrax[END_REF]. The effect of temperature has already been shown during embryo stages with impact on hatching rate and total length of newly hatched larvae [START_REF] Marangos | Role de la temperature et de la salinite sur le taux de survie et la morphogenese au cours du developpement embryonnaire chez les oeufs du loup de mer Dicentrarchus labrax (Linnaeus, 1758) (Pisces, Teleostei, Serranidae)[END_REF]. They have shown that incubation time decreases with the temperature increase and that total length is lower at low temperature.

Temperature also has a known impact on sex determination in this species [START_REF] Piferrer | Genetic, endocrine, and environmental components of sex determination and differentiation in the European sea bass (Dicentrarchus labrax L.)[END_REF][START_REF] Vandeputte | Low temperature has opposite effects on sex determination in a marine fish at the larval/postlarval and juvenile stages[END_REF].

The present work aims to increase the knowledge about the larval growth of these three natural populations of European sea bass (AT, WM, EM) reared under four different thermal regimes, representative of the temperature in their zone of origin and of a typical aquaculture temperature profile. This study is part of the FishNess project, financed by ANR (National Research Agency), which started in January 2022 for four years. FishNess aims to investigate the individual robustness of sea bass to environmental conditions. Robustness could be a determinant player in the vulnerability of wild European sea bass populations faced with global change and fishing. In the longer term, controlling robustness is also a way to increase the sustainability of fish farming. The present work belongs to FishNess' work package 1 (WP1) which studies the energy allocation and represents the fundamental experimental basis of FishNess. Firstly, it consists of creating populations and then, phenotyping fish for growth and robustness as well as providing animals for the other work packages. WP1 takes place at the Ifremer (French research institute for exploitation of the sea) station, in Palavas-Les-Flots (France).

The specific objectives of the present work are to study the larval growth and development of European sea bass from the three populations AT, WM, and EM in four thermal regimes, with the aim of studying the potential adaptation of populations, to specific thermal regimes. All populations are mixed in common garden in each thermal regime, and their origin is identified a posteriori by parentage assignment using single nucleotide polymorphism (SNP) genomic markers. 

Materials and Methods

Ethics statement

General experimental design

The European sea bass used in this study were produced by artificial fertilization on the 7 th of February 2022 at the Ifremer Experimental Aquaculture Research Station in Palavas-Les-Flots (France). Three populations of offspring were produced, representative of the AT, WM and EM natural populations. The fertilizations followed a full factorial mating within each population, with 30 sires per population and 6, 14 and 13 dams for AT, WM and EM, respectively. From incubation to 19 days post-hatching (dph), the larvae from each population were reared separately, with two replicate tanks per population. At 20 dph, 16 tanks were each stocked with 1200 larvae from each population, resulting in 16 tanks with 3600 mixed populations larvae in common garden. The 16 tanks were organized into four zones. Each zone represented one of the four different thermal regimes tested. These temperature profiles aimed to mimic an Atlantic (eAT), a western Mediterranean (eWM), an eastern Mediterranean (eEM) regime and a regime generally applied in aquaculture (eAQUA). Thermal regimes were determined from the Copernicus database (https://www.copernicus.eu). Then, at a weight of 1.5 grams, the fish were moved in pre-growing tanks with same thermal regime as before.

During the first 19 dph, 8 samplings were realized with 50 larvae measured from each of the 6 tanks. From 20 dph to 170 dph, 7 samplings of 20 fish per tank were done at biologically equivalent development levels in the four zones. A DNA sample was collected from each larva to recover their pedigree by SNP genotyping.

Ifremer fish production

Broodstock collection

The three populations used in this study came from the Ifremer Station in Palavas-Les-Flots.

The sperms from the different populations were cryopreserved whereas the dams were reared in the station. AT broodstock were captured in the wild from Boulogne-sur-mer, Etel and Quiberon (France). Wild WM broodstock were caught next to Perpignan, Palavas-Les-Flots and La Ciotat (France). The EM cryopreserved sperm was collected in 2005 from a Turkish wild population (Beymelek lagoon) and an Egyptian wild population reared during one or two generations in Eilat, Israël (see [START_REF] Vandeputte | Multi-site evaluation of the rearing performances of 5 wild populations of European sea bass (Dicentrarchus labrax)[END_REF] for more details). As no EM females were initially available, EM males were crossed to WM females in 2014, resulting in F1 hybrids.

F1 females were crossed with EM males in 2018, producing Backcross 1 (BC1) individuals with 75% of EM genes. BC1 females were selected on the basis of their SNP genotype to have a minimum of 82.6 % Mediterranean ancestry (Allal et al, in prep). These BC1 females were the ones that were crossed with EM males in the present study, resulting in an expected 84.8 % of Mediterranean ancestry in the EM progeny, thus representative of the wild EM population which has a mean Mediterranean ancestry of 87 %.

Production of the experimental progenies

AT female reproduction was advanced by one month by modifying the photoperiod and temperature curves, in order to have them ready to spawn at the same date as the WM and EM populations. This is because it has been observed previously that kept in the same conditions, AT females would spawn one month later than Mediterranean females (Alain Vergnet, pers. comm.). A biopsy was used to check the maturation status of all females. Those that had reached the appropriate maturation stage on February 4, 2022 (21 AT, 20 WM and 27 EM) were hormonally injected (LHRHa, 10 µg/kg). 72 hours later, the stripping was done for each female. Eggs from 6 AT, 14 WM and 13 EM were collected on the 7 th of February 2022. The eggs were mixed in equal proportions within each origin: 100 ml/female for all AT females and 50 ml/female for WM and EM females, thus producing one pool of 600 ml of AT eggs, one pool of 700 ml of WM eggs and one pool of 650 ml of EM eggs. The pools of AT, WM and EM eggs were sub-sampled to produce 30 aliquots of 15 ml of eggs. Each aliquot was individually fertilized with one of the 30 males from the same population origin. Two minutes after fertilization, the 30 aliquots from each population were pooled to obtain 3 pools of fertilized eggs, one per population. Thus, there were 180, 420 and 390 potential families respectively for AT, WM and EM. The fertilized eggs from the three populations were incubated separately at 13°C. At 4 days post fertilization, 60 ml of eggs per population were transferred in two replicate tanks of 0.5 m 3 before hatching at five days post-fertilization.

Rearing of the progeny

Temperature and photoperiod monitoring

During the whole experiment, the photoperiod was the same in the four thermal regimes. The selected photoperiod was that encountered naturally at the latitude of 41 °N. This latitude is part of the distribution area of all three natural populations. The photoperiod data were calculated with the package r 'suncalc' (Thieurmel and Elmarhaoui, 2022). As the AT population had been advanced by one month for the egg maturation, we kept this advance for the Atlantic thermal regime photoperiod and temperature. Every Monday, the photoperiod of each thermal regime was modified.

Temperature curves were obtained from the Copernicus database, using monthly averages from the 1993-1997 integrated on the 0-10 m depth range. For eAT, they were the average of temperatures in the surroundings of Brest (48.5 °N, -5.0 °E) and Quiberon (47.5 °N, -3.5 °E).

For eWM, the average of Perpignan (42.5 °N, 3.5 °E), Sète (43.3 °N, 4.0 °E) and La Ciotat (43.0 °N, 5.5 °E) was used. For eEM, the average temperature was that of Beymelek (36.0 °N, 30.0 °E) and Port-Saïd (31.5 °N, 32.5 °E).

The target temperature of each thermal regime was also changed weekly with 1 °C increments, which were adjusted to ensure that the monthly average did not differ by more than 0.15 °C from the Copernicus monthly average. For eAQUA, the temperature profile (16 °C until 70 dph, then 23 °C until 120 dph) was chosen to favor female sex differentiation (Clota et al, in prep).

After 120 dph, the eAQUA profile followed the eEM profile, as most of the sea bass production happens in the Eastern Mediterranean. Figure 3 shows the temperature profiles of the four thermal regimes. Temperature was controlled twice a day with an YSI Professional Plus Multiparameter Instrument.

0 to 19 days post-hatching

The initial phase of larval rearing was done in six 0.5 m 3 cylindroconical tanks, two per population, starting with 50,000 hatched fish per tank at 0 dph. The six tanks were on the same recirculated system and had a water renewal rate of 15 % per hour. Populations were randomly assigned to tanks. Temperature was kept at 13.1 ± 0.7 °C in all tanks. At this stage, it was not possible to apply a different temperature regime to the different populations, as we wanted to keep them separate until the critical stage of swim bladder inflation. Thus, a temperature was chosen which was intermediate with the ones that would be used later for eAT (10 °C), eWM (12 °C), eEM (17 °C) and eAQUA (16 °C). During this period, photoperiod was maintained at 12 L:12 D with a maximum light intensity of 100 lux at the water surface. Likewise, salinity was kept at 25 ‰ and the oxygen saturation between 90 and 100 %.

From 10 dph, the larvae were fed ad libitum with Cryoplankton Large (Planktonic AS, Norway), the nauplius from Semibalanus balanoides. They were fed continuously during the day using a peristaltic pump.

The control of parameters was realized twice a day using a YSI Professional Plus Multiparameter Instrument. Tanks were equipped with skimmers to avoid the formation of a lipid layer and promote swim bladder inflation.

The first measurement took place at one day post-fertilization (dpf) on the different egg populations by taking photos. We put the samples on a LEICA™ M80 optical microscope and we took a photo of the sample, with a known scale, a Leica MC 190 HD camera and the LAS V4.13 software. These photos were analyzed with the ImageJ software (version 1.53a, https://imagej.nih.gov/) in order to measure egg diameter. For the other samplings (Table 1), 50 fish from each tank were randomly collected by siphoning and euthanized with an excess dose of tricaine methanesulphonate (MS222, Sigma-Aldrich, Saint-Louis, Missouri, USA).

Then, photos were taken by following the method described for the first measurement to study larvae notochord length. On the photos, we also quantified larvae with an open mouth and with an inflated swim bladder. replicate tanks per regime. A total of 3600 fish (1200 per population) were stocked in each of sixteen 0.110 m 3 cylindroconical tanks. Each regime had its own recirculated system, and each tank had an initial renewal water rate of 10 % per hour which increased gradually to 100 % over time. Temperature (Figure 3) and photoperiod were changed each week according to the different thermal regimes. The initial salinity was 25 ‰ and was increased to natural salinity (around 36.8 ‰) after weaning to dry feed. Oxygen saturation was kept between 80 and 110 %.

Until 32, 34, 41, 47 dph, respectively for eEM, eAQUA, eWM and eAT, the fish were fed with Cryoplankton large. Then, they were fed with AF/BF artemia (INVE Aquaculture) until 52, 55, 72 and 79 dph, respectively for eEM, eAQUA, eWM and eAT. Larvae were fed continuously all day by peristaltic pump. A weaning period of ten days took place with the progressive substitution of Artemia by dry feed which changing with the fish size (Biomar, Larviva ProStart, 67 % protein and 12 % crude fat). Later on the fish followed a classical dry feed sequence (Le Gouessant, Marinstart, 64 % protein and 12 % crude fat and Le Gouessant, Neo Supra-S and Neo Supra, 58 % protein and 13 % crude fat). The dry feed was distributed during the whole day by an automated feeder in each tank.

The elimination of fish with uninflated swim bladder was performed by flotation in a 60‰ salinity bucket at an equivalent development level in each temperature regime, which corresponded to 74, 79, 100 and 107 dph, respectively for eEM, eAQUA, eWM and eAT. This was done around 16 days after the end of weaning period. For this study, we qualified the date of this elimination by the "post-weaning operation" term. At the same time, fish were counted, and numbers were equalized to 700 fish per tank. Survival and swim bladder inflation rates were evaluated in each tank.

The control of parameters was realized three times a day for oxygen saturation, twice a day for temperature, and once a day for salinity with an YSI Professional Plus Multiparameter Instrument.

For the different samplings ( 

Progenies identification with parentage assignment

The 1280 seabass collected at four time points in the four different thermal regimes were assigned to their parents using 96 SNP markers. Initially, 192 SNPs were selected based on their minor allele frequency (MAF) calculated from a AT and EM natural populations previously genotyped for 57,730 SNP markers with the Thermofisher DlabChip SNP array [START_REF] Griot | Genome-wide association studies for resistance to viral nervous necrosis in three populations of European sea bass (Dicentrarchus labrax) using a novel 57k SNP array DlabChip[END_REF]. The formula was:

!"# = &'(("") + &'(("") + &'((",) [&'(("") + &'((",) + &'((,,)] × 2
For one SNP in one population, &'(("") was the number of homozygotes for allele A, &'((,,) was the number of homozygotes for allele B and &'((",) was the number of heterozygotes. If MAF was higher than 0.5 then MAF = 1 -MAF was used.

The 192 SNPs were selected to have a MAF which was higher than 0.47 in both AT and EM wild population samples. They were also chosen to have an equitable repartition on the 24 chromosomes on the sea bass genome [START_REF] Tine | European sea bass genome and its variation provide insights into adaptation to euryhalinity and speciation[END_REF]. Then, these 192 SNPs were genotyped on 95 DNA samples from the present experiment, 55 parents and 40 larvae, at the Gentyane platform (GEnoTYpage and sequencing in AuvergNE, INRAE, Clermont-Ferrand).

We used a Kasp (Kompetitive Allele Specific PCR) genotyping assay with Fluidigm technology.

The selection of the 96 SNPs for parentage assignment of all samples was based on the average confidence value calculated for each SNP given by Fluidigm software on these 95 samples.

During the biometric measurements, tissue samples were collected. Firstly, the whole larvae were individually stored in Eppendorf tubes of 2 mL with absolute ethanol. When fish were larger, only the tail was collected in the tubes. After a few days, tissues were sub-sampled and was organized in 96 Deepwell plates for DNA extraction and genotyping for the 96 SNP set with Kasp assay. Genomic DNA was extracted using the DNAdvance protocol and the I7 robot (Beckman). The samples were incubated for 30 minutes at 37°C before a lysis step in Lysis buffer, DTT and Proteinase K of 18 hours at 55°C under agitation. After incubation, the samples, in 96 plates, were treated with the I7 robot. During the process, DNA was fixed by a magnetic bead method. After a series of washes with 70 % Ethanol, the DNA was purified and then released into an elution buffer to elute DNA from magnetic particles. Then, the SNP genotyping was made with KASPar chemistry on Fluidigm IFCs (Integrated Fluid Circuits) chips. Amplification and fluorescence reading was performed on the Fluidigm Biomark. The samples were amplified by PCR according to the following protocol: 15 min at 95 °C followed by 10 seconds at 94, 57 and 72 °C, respectively. Then, 10 cycles of 20 s at 92 °C and 1 min at 65 °C (with a decrease of 0.8 °C per cycle, 57 °C for the last cycle) were performed. Finally, there were 26 cycles of 20 s at 94 °C and 1 min at 57 °C. Data were collected on the Biomark computer, and genotype calling performed with the Biomark HD SNP Genotyping software from Fluidigm.

Parentage assignment was performed by exclusion with the APIS software [START_REF] Griot | APIS: An auto-adaptive parentage inference software that tolerates missing parents[END_REF], with two allelic mismatches tolerated. A total of eight fish out of 1280 had more than 10 % of non-genotyped markers (87 SNPs or less) and were removed from the analysis. A first round of genotyping revealed that 7.2 % of the offspring could not be assigned to their parents, because some parental genotypes were missing. The Colony software [START_REF] Wang | Sibship Reconstruction From Genetic Data With Typing Errors[END_REF]) was used to rebuild the genotype of two sires and one dam which had not been genotyped. For that, we analyzed with Colony the parentage of the 92 offspring which had a missing parent as identified with the first APIS analysis. Colony confirmed these were the offspring of two missing sires and one missing dam and provided a putative genotype for these missing parents. These putative genotypes were added to the parental genotypes in APIS and the analysis was rerun. We further checked that both parents of each larva belonged to the same natural population, as the mating plan only implied within population mattings. To confirm the population origin of rebuilt parents, PLINK 1.90 beta command-line program [START_REF] Purcell | PLINK: A Tool Set for Whole-Genome Association and Population-Based Linkage Analyses[END_REF] was used to perform a PCA on larval genotypes with the 1280 larvae samples, their parents, their pedigree, their population origin and their genotype. The larvae for which we wanted to check population origin were qualified as 'unknown'. First two PCA axes were chosen to check the population origin of larvae identified as 'unknown'.

Data analysis

All data analyses were realized with Rstudio, version 4.2.1. The Anova of the R package 'car' [START_REF] Fox | An {R} Companion to Applied Regression, Third Edition[END_REF] was used with type II sums of squares when we studied fixed effects without interaction in linear model and with type III sums of squares when interaction was present or when we used a linear mixed model.

Separate rearing phase

Egg size and body length until 19 dph, when the populations were reared in separate duplicate tanks, were analyzed with the following linear model with R package 'stat' (R Core Team, 2022):

1 !" = 2 + 3 ! + 4 !" [!5678 1]
Where 1 !" is the average performance in the : $% tank, 2 is the general mean, 3 ! is the fixed effect of population (; = 1: 3) and 4 !" is the random residual.

To study the proportions of open mouth and inflated swim bladder during the first 19 dph, we applied the following generalized linear mixed model with logistic link and binomial distribution error from R package 'lme4' [START_REF] Bates | Fitting Linear Mixed-Effects Models Using lme4[END_REF]:

1 !"& = 3 ! + > "(!) + 4 !"& [!5678 2]
Where 1 !" is the presence (1) or the absence (0) of the trait in the ? $% individual, 3 ! is the fixed effect of population (; = 1: 3), > "(!) is the random effect of tank nested within population and 4 !"& is the random residual. In R, > "(!) was written as followed (1|Population/tank) [START_REF] Bates | Fitting Linear Mixed-Effects Models Using lme4[END_REF].

Growth was studied with the thermal growth rate in length (TGL) inspired by the Thermal growth coefficient (TGC; [START_REF] Iwama | A Simple Growth Model for Salmonids in Hatcheries[END_REF]. TGL was calculated as follows, by assuming that @7AB>ℎ ≈ E. G7;Bℎ> )/+ :

HI@ = @7AB>ℎ $ -@7AB>ℎ ! ∑ H°, $ ,-!
Where @7AB>ℎ $ is the total length at day t, @7AB>ℎ ! is the initial total length, and ∑ H°,

$ ,-!
is the sum of day-degrees (base 0 °C) (DD0) from day i to t. TGL was calculated for the whole period until 19 dph and analyzed with Model 1.

Common garden with four thermal regimes

The counts of survivors and uninflated swim bladders were studied by a generalized linear mixed model with log link and Poisson distribution error:

1 !" = M ! + > "(!) + 4 !" [!5678 3]
Where 1 !" is the number of survivors or uninflated swim bladders in the : $% tank, M ! is the fixed effect of thermal regime (; = 1: 4), > "(!) is the random effect of tank nested within thermal regime and 4 !" is the random residual.

To look for the thermal regime and day-degrees effects on total length, we applied the following heterogeneity of slopes model:

1 !"& = 2 + E. OO0 "& + M ! + Q ! . OO0 "& + 4 !"& [!5678 4]
Where 1 !"& is the average total length in the : $% tank at the k th sampling, 2 is the general mean, E is the regression coefficient of 1 !"& on OO0 "& , OO0 " is the sum of degrees-day (base 0 °C) in the : $% tank at the k th sampling, M ! is the fixed effect of thermal regime (; = 1: 4), Q ! is the partial regression coefficient of 1 !"& on OO0 "& within thermal regime i and 4 !"& is the random residual.

When Q ! was significantly different from zero, meaning there was heterogeneity of slopes among thermal regimes, we performed the regression analysis within thermal regime with the following model:

1 !"& = 2 + E. OO0 "& + 4 !"& [!5678 4.1]
Model 4.1 was analyzed for possible segmented regression with package 'segmented' [START_REF] Muggeo | segmented: an R Package to Fit Regression Models with Broken-Line Relationships[END_REF] in order to identify breakpoints in the regression of each thermal regime. As breakpoints were identified in all thermal regimes at relatively similar points close to weaning, we empirically fixed a common breakpoint at 1050 DD0 in all regimes corresponding to the weaning period. Then, we re-applied model 5 on both sides of the common breakpoint. When the Q ! were not significant (no heterogeneity of slopes), we could apply the simplified analysis of covariance (ANCOVA) model:

1 !"& = 2 + E. OO0 "& + M ! + 4 !"& [!5678 4.2]
When M ! was not significant, we applied the same regression for all regimes as follows:

1 !"& = 2 + E. OO0 !& + 4 !"& [!5678 4.3]
To study growth rate, we calculated the TGL per tank. As we had four samples, which had been genotyped, in each regime, we had only two data points per regime, population and tank.

These points represented the population growth before and after the common breakpoint. On both sides, we studied the TGL with this model:

1 !"& = M ! + 3 " + M3 !" + 4 !"& [!5678 5]
Where 1 !"& is the TGL of the population : in the tank ? of the thermal regime ;, M ! is the fixed effect of thermal regime (; = 1: 4), 3 " is the fixed effect of population (: = 1: 3), M3 !" is the interaction between these two fixed effects and 4 !"& is the random residual. When the interaction was not significant, we used the reduced model:

1 !"& = M ! + 3 " + 4 !"& [!5678 5.1]
After showing the absence of interaction with model 5, the population effect on body length, and Fulton's condition coefficient K (S =

./!0%$ 12$34 4/50$% ! ), representing the shape of the fish was studied with model 5.1.

When an effect was significant, multiple comparisons of means were performed with Tukey's HSD adjustment in the R package 'multcomp' [START_REF] Hothorn | Simultaneous Inference in General Parametric Models[END_REF].

Results

Validation of 96 SNPs markers and parentage assignment

After the initial parentage assignment using 96 SNPs on the 1280 samples (Annex 1.a), the assignment rate was 92.8%. Indeed, two male parents and one female parent had not been DNA sampled, thus leading to an "unassigned" status of their offspring. Using Colony on the 92 unassigned offspring, we were able to assign a putative genotype to these missing parents.

When using these putative genotypes in APIS, we reached 99.7% parentage assignment (Annex 1.b). However, the population of origin of the missing parents remained unknown.

Thus, we performed a PCA on parental and offspring genotypes, which allowed us to identify that the two sires were from WM origin, while the missing dam was from AT origin. This was coherent with the paper traceability data and with the fact that crossings were performed within populations. 

Analysis of the first 19 days post-hatching

Egg size analysis of the three populations

Population had a strong effect on egg diameter (F(2,297) = 139.9 ; P< 2.2e-16, Model 1), and population means (± se) were, 1.214 ± 0.004, 1.143 ± 0.006 and 1.122 ± 0.006 mm for AT, WM and EM populations, respectively. All populations significantly differed from each other (P< 0.01, Figure 6), AT had the largest eggs, EM the smallest and WM was in-between. 

Developmental stages

The first developmental stage observed was the opening of the mouth. It is very important to Swim bladder development began, at 13 dph, where the WM population had 13.0 ± 0.6 % of inflated swim bladders, whereas the AT and EM population had, respectively, 50.0 ± 0.8 and 30.0 ± 1.2 % of inflated swim bladders. Population had a significant effect on swim bladder development at 13, 16 and 19 dph (T 6 = 29.007, df = 2 and P< 0.001; T 6 = 6.9277, df = 2 and P< 0.05; T 6 = 7.261, df = 2 and P< 0.05, model 2). At 13 dph, AT had more inflated swim bladders than EM (P< 0.05) and WM (P< 0.001), while the EM population also had more inflated swim bladders than the WM population (P< 0.05). At 19 dph, WM had 82.0 ± 1.0 % inflated swim bladders whereas AT and EM had 97.0 ± 0.6 and 100.0 ± 1.0 % of inflated swim bladder in samples. WM differed from both AT (P< 0.05) and EM (P< 0.001).

Growth

At 0 dph, the mean total length of fish was 3.82 ± 0.16, 3.77 ± 0.14 and 3.63 ± 0.14 mm for the AT, WM and EM populations, respectively. However, these differences were not significant (P> 0.05, Model 1). Conversely, significant differences could be observed at 4, 6, 9, 11 and 13 dph (Figure 6). The AT fish were longer than WM, which were longer than EM until 11 dph. At 13 dph, AT fish were still longer than the others, but WM and EM were not significantly different from each other. As of 16 dph, again no significant difference in length could be observed between populations. Population had no effect on the larvae thermal growth rate in length at any time from 4 to 19 dph (P> 0.05, Model 1). Likewise, figure 7 shows the growth dynamics between 0 and 19 dph.

growth was maximal at the beginning of the period and reached a minimum between 11 and 19 dph. 3.3. Growth analysis into the four different thermal regimes

Survival and swim bladder rates analysis

Thermal regime had a significant effect on post-weaning survival rate (T 6 = 69.894, df = 3 and P< 0.001, Model 3). The mean survival rate of each zone was, 28.61 ± 3.83, 43.29 ± 3.83, 55.89 ± 3.83 and 51.67 ± 2.71 % for, eAT, eWM, eEM and eAQUA, respectively. The eAT survival was significantly lower than that of eWM, eEM and eAQUA (P< 0.001), and there was also a significant difference between eEM and eWM (P = 0.02). Thus, eAT had the lowest survival followed by, eWM and eAQUA while eEM had the highest survival.

There was no effect of thermal regime on survival rates from post-weaning to transfer to pregrowing (T 6 = 7.2476, df = 3 and P = 0.06, Model 3) with a mean of, 78.96 ± 2.68, 72.91 ± 2.68, 76.20 ± 2.68 and 77.39 ± 1.90 % for eAT, eWM, eEM and eAQUA, respectively.

The count of fish with uninflated swim bladders revealed a significant thermal regime effect (T 6 = 92.287, df = 3 and P< 2.2e-16, Model 3). The uninflated swim bladder percentages per thermal regimes were, 1.57 ± 0.43, 1.07 ± 0.43, 3.71 ± 0.43 and 3.82 ± 0.30 % for eAT, eWM, eEM and eAQUA, respectively. Thermal regimes eEM and eAQUA were similar to each other and had more uninflated swim bladders than thermal regimes eAT and eWM, which were similar to each other.

Growth analysis

With the model 4, we saw a significant interaction between DD0 and the thermal regime effects on total length (F(3,108) = 9.0430 ; P = 2.15e-05, Model 4), showing that the slope of the regression of total length on DD0 was not the same in all thermal regimes. In addition, we noticed on Figure 8 that there seems to be two different dynamics of growth with the increase of day-degrees (DD0), with a possible change in slope in each of the four thermal regimes around 1000 day-degrees. Thus, we analyzed the regression of length on day-degrees within each thermal regime and looked for possible segmented regressions with breakpoints with model 4.1. We found breakpoints in all regimes (P< 0.001), and the estimated breakpoints were at 1658.6, 1659.8, 1162.2 and 1275.1 day-degrees for eAT, eWM, eEM and eAQUA, respectively. We chose an arbitrary breakpoint at 1050 day-degrees, lower than all estimates, to try to define an initial growth phase which was homogeneous among thermal regimes, and which was also coherent with the time of weaning, which happened between 52 and 79 dph (797 to 1147 DD0), depending on thermal regime. It also allowed us to have a balanced number of genotyped samples before and after 1050 day-degrees. Between 250 (which correspond to 19 dph) and 1050 day-degrees, model 4 showed that there was no significant interaction between daydegrees and the thermal regime effect (F(3,28) = 1.7172; P = 0.186, Model 4). The thermal regime effect with model 4.2 was significant before 1050 day-degrees (F(3,31) = 3.3368; P = 0.032, Model 4.2) showing only a significant difference between eWM and eEM regimes (P = 0.046).

After 1050 day-degrees, there was a significant heterogeneity of slopes between thermal regimes (F(3,72) = 39.224; P = 3.898e-15, Model 4). The thermal regime, which grew fastest for a same sum of day-degrees, was the eAQUA regime followed by eEM, eWM and eAT. All thermal regimes had significantly different in regression slopes, excepted between eWM and eAT regimes (P = 0.98629, Model 5; Figure 9) for the slope regression. Thus, on Figure 9, the same regression was used for both AT and WM populations. 

Impact of wild population origin on growth

In this part, we considered only the data of samplings for which DNA samples had been genotyped (samplings 1-4), enabling us to perform parentage assignment. Thus, for each thermal regime, we had two sampling dates before 1050 DD0 and two sampling dates after this stage.

Within each of the four samplings, the interaction between the thermal regimes and the populations were no significant for total length (P> 0.28 for the four samplings). Population effect studies on total length for the four samplings revealed a population effect only in the sampling 4 (F(2,313) = 12.364; P = 6.793e-06, Model 5.1). At this sampling, the difference between the AT and the EM population was significant (P< 0.001). The WM population had also significant difference with EM population (P = 0.0244). Total length data of the three populations in the four thermal regimes are shown in figure 10. Following our previous observation that growth rate in length differed before and after 1050 DD0 in the different thermal regimes, we studied growth (as TGL) among populations in two steps, before and after 1050 DD0. Before 1050 DD0, no significant interaction was found for TGL between thermal regime and population (F(6,35) = 0.5184; P = 0.79, Model 5), nor could we see any population effect (F(2,41) = 0.9022; P = 0.41, Model 5.1). After 1050 DD0, the interaction effect between thermal regime and population was not significant either (F(6,36) = 0.4950; P = 0.81, Model 5) but the population effect on TGL was significant (F(2,42) = 10.494; P = 0.0002, Model 5.1). At that stage, independently of thermal regimes, both the AT and the WM populations had a better thermal growth rate than the EM population (P< 0.01) while there was no significant difference between the AT and the WM population (P = 0.51).

Shape analysis

The study of shape, represented by Fulton's condition coefficient K, was done on all genotyped samples. The interaction between the regimes and the population was not significant (F(6,623) = 1.3498; P = 0.2328, Model 5). There was no effect of population (F(2,6) = 1.2067; P = 0.3627, Model 5.1) on the condition coefficient corresponding to the third sampling (67, 72, 90 and 97 dph for eEM, eAQUA, eWM and eAT, respectively -see Figure 10). Conversely, there was a significant effect of population on condition coefficient at the fourth sampling (F(2,6) = 75.416; P = 5.599e-05, Model 6), where AT had a higher K than EM (P< 0.01) which had a higher K than WM (P = 0.02). This shows that differences in K tend to appear with time. So, here, fish seemed to be rounder in AT followed by EM population in comparison to WM population.

Discussion

4.1. A three-phase pattern of growth from 0 dph to 1.5 g weight

The first important result of this work is the identification of different phases in the larval and post-larval growth of sea bass.

We identified a three-phase pattern for the growth in length of the sea bass from 0 dph to an average weight of 1.5 g. In our case, the three phases of different growth are from 0 dph to 11 dph (or 147.8 DD0), from 147.8 DD0 to 1050 DD0 and above 1050 DD0. The transition, between the first two phases, corresponds to the transition from endogenous feeding (yolk resorption) to exogenous feeding which started at 10 dph. There is an initial high growth phase during the resorption of the oil globule which has already been shown by [START_REF] Chatain | La vessie natatoire chez Dicentrarchus labrax et Sparus auratus. I. Aspects morphologiques du développement[END_REF] and [START_REF] Klaoudatos | Energy sources during the early larval development of the European sea bass, Dicentrarchus labrax (L.)[END_REF]. The second phase of growth is characterized by exogenous feeding based on live prey (Cryoplankton large and artemia). Indeed, the third phase, above 1050 DD0, starts just after the end of the weaning period where fish are switched to dry feed. The end of the weaning was at 965, 935, 1088 and 1116 DD0 for eAQUA, eEM, eWM and eAT regimes, respectively. The third growth phase has a higher growth rate than the second. This has already been mentioned by [START_REF] Mylonas | Influence of rearing temperature during the larval and nursery periods on growth and sex differentiation in two Mediterranean strains of Dicentrarchus labrax[END_REF]. So, the general dynamics of growth in the present study is strongly influenced by feed types.

Population effects on development during the first 19 dph

During the first 19 dph, at a constant 13 °C, the three larval populations of European sea bass showed different development rates. Mouth opening was more important in AT and WM populations than in EM at 6 dph. At this time, we also could see that the average total length of these populations was higher than that of the EM population. A first possible interpretation would be that the pace of mouth opening could depend on the fish length, in a similar way to swim bladder inflation which depends on larval length [START_REF] Trotter | A finite interval of initial swimbladder inflation in Latris lineata revealed by sequential removal of water-surface films[END_REF]. It is also possible that the EM population was less adapted to 13 °C, as this is below the average temperature found at spawning time in many parts of the Eastern Mediterranean (the average temperature we identified from Copernicus is 16.38°C in February). It has already been shown that the Atlantic population and the Mediterranean population have different levels of response face to temperature changes at the larval stages. At 15 and 17 °C, the muscle cellularity response differed between populations in a same temperature [START_REF] Ayala | Temperature effects on muscle growth in two populations (Atlantic and Mediterranean) of sea bass, Dicentrarchus labrax L[END_REF]. So, at 13 °C, we could assume that these differences should be bigger because of a greater temperature differential between the four thermal regimes. It could also explain why the AT population was also the first population to inflate its swim bladder at 13 and 16 dph. On this criterion of swim bladder inflation however, the least efficient population was the WM. However, as swim bladder inflation can strongly depend on the tank environment, and there were only two replicates per tank in that phase, a biased mean due to tank effects cannot be completely excluded.

These developmental stages could also be impacted by the length of the larvae. Until 13 dph, the AT population was longer than the others and [START_REF] Trotter | A finite interval of initial swimbladder inflation in Latris lineata revealed by sequential removal of water-surface films[END_REF] showed that the length of larvae had an impact on swim bladder inflation. In the present study, the initial difference in length between the populations was present during the endogenous feeding phase and disappeared later on. Large eggs are known to lead to larger larvae in the Atlantic cod, Gadus morhua [START_REF] Zhao | Impacts of egg and larval size on survival and growth of Atlantic cod under different feeding conditions[END_REF] and in the brown trout, Salmo trutta [START_REF] Vandeputte | Early development and survival in brown trout (Salmo trutta fario L.): indirect effects of selection for growth rate and estimation of genetic parameters[END_REF]. As we showed that AT egg diameters was larger that of WM eggs, which were larger than those of the EM population, our results could be explained by this, albeit at 0 dph no differences in length were found between populations. It may be that the AT population had a better capacity of feeding on yolk reserves at 13 °C, but it is also possible that its yolk reserves were higher (due to a larger egg size), but not reflected in a higher length at hatching.

After the transition to the exogenous feeding, no differences in total length persisted among populations. Live prey feeding started at 10 dph, but we observed that mouth opening was more precocious in AT. It is thus possible that this feeding change occurred too late for this population, and hence the AT growth was slightly decreased while the WM and EM populations caught up on total length. However, in European sea bass, the development and growth of the larvae are related meaning that if development was accelerated the growth could be reduced [START_REF] Mad | Effect of Two Thermal Regimes on the Muscle Growth Dynamics of Sea Bass Larvae, Dicentrarchus labrax L[END_REF]. It could explain why the thermal growth rate in length was not significantly different between populations before 13 dph, as we observed.

4.3. European sea bass larvae without swim bladder seem to be more sensitive in the coldest regime

We showed that that the survival rates in the warmest regimes (eAQUA and eEM) between 250 DD0 and 1300 DD0 were higher than those in the coldest regimes (eAT and eWM). In fact, there were of 28.61 ± 3.83, 43.29 ± 3.83, 55.89 ± 3.83 and 51.67 ± 2.71 % for, eAT, eWM, eEM and eAQUA. Berlinsky et al. (2004) showed that the survival rate of Black sea bass, Centropistis striata, was better when the temperature was above 18 °C. Indeed, eAQUA and eEM regimes were at an average temperature of 16.8 and 17.2 °C, respectively, whereas eAT and eWM regimes were at an average of 13.4 and 13.9 °C between 250 DD0 and the survival rate calculation moment.

Another interesting result is the number of fish with an uninflated swim bladder, which were more numerous in the warmest temperature regimes. Temperature regimes could not have an effect on swim bladder inflation itself, as the inflation phase was finished at 19 dph, when the fish were dispatched to the different thermal regimes. As it has been shown previously that fish with swim bladder anomalies have a lower survival rate [START_REF] Chatain | Influence des anomalies de développement de la vessie natatoire sur la mortalité de Dicentrarchus labrax au cours du sevrage[END_REF], we can hypothesize that fish without swim bladder at 19 dph were more challenged in the coldest thermal regimes, in which survival was lower. So, this could explain why we have less fish without swim bladder in the cold regimes, in comparison to the warmest regimes.

4.4. Thermal regimes may influence the population growth and the shape of the fish before 1.5 g

The four thermal regimes influenced the growth of the European sea bass at all times, but this influence was strongest after weaning, where fish from the weaning in the warmer regimes where fish grew faster even after correction by day-degrees. Thus, effective growth was even stronger.

However, the growth initially did not differ between populations within each thermal regime.

After 1050 DD0 however, we observed a larger thermal growth rate in length in the AT and WM populations, relative to EM, independently of the thermal regime. As we were in common garden, we should pay attention to the fact that [START_REF] Vandeputte | Response to domestication and selection for growth in the European sea bass (Dicentrarchus labrax) in separate and mixed tanks[END_REF] showed that if there are growth differences between populations, then these are amplified in common garden.

Nevertheless, this do not question the fact that growth differences exist between populations but may have an impact on the size of these differences.

These differences in growth between the three populations may be explained in several ways.

The first possibility is that the AT population grew faster after weaning because of a carry-over effect of a larval temperature rearing of 13°C during the first 19 dph, which have been more appropriate to AT. This would mean that temperature during early development has an long term effect on the growth of sea bass, as already shown in the Atlantic cod [START_REF] Bizuayehu | Temperature during early development has long-term effects on microRNA expression in Atlantic cod[END_REF].

A second possibility would be that the AT population was not especially better adapted to the coldest regimes but that their higher growth in the warmest regimes could be linked to a countergradient phenomenon. This population could express a high growth rate when high temperature occurs, as an adaptation to a normally short growing season in cold waters. This countergradient variation was demonstrated in Atlantic silversides, Menidia menidia, in which populations from the coldest environment had better performance in all temperature regimes [START_REF] Conover | Countergradient variation in growth rate: compensation for length of the growing season among Atlantic silversides from different latitudes[END_REF]. This is indeed what we observed here with the AT population in comparison with the EM population.

However, in the results, both AT and WM showed significant differences in TGL after 1050 day-degrees in comparison to EM. We also saw a trend that AT and WM had a greater total length than EM. Here, the response to temperature of the WM population could question the countergradient hypothesis because of significant absence of difference between AT and WM population. Nevertheless, temperature differences between eAT and eWM are lower than between eAT and eEM. Besides, there was no correlation between the growth performance of AT and EM and their natural climatic conditions. A similar study on the juvenile brown trout, Salmo trutta, had also brought no support to a thermal adaptation hypothesis [START_REF] Forseth | Thermal growth performance of juvenile brown trout Salmo trutta : no support for thermal adaptation hypotheses[END_REF].

Life-history characteristics could impact the adaptive variation in growth potential [START_REF] Larsson | Thermal adaptation of Arctic charr: experimental studies of growth in eleven charr populations from Sweden, Norway and Britain: Thermal adaptation of Arctic charr[END_REF]. Thus, population in coldest regimes could have a better growth during the juvenile development to faster reach a size less impacted to inter-specific competition in natural conditions. So, this difference of development could be explained by difference in development speed depending on the time of year [START_REF] Kavadias | Annual cycles of growth rate, feeding rate, food conversion, plasma glucose and plasma lipids in a population of European sea bass ( Dicentrarchus labrax L.) farmed in floating marine cages: Annual cycles of European sea bass, Dicentrarchus labrax L[END_REF] and also differences between the population.

As we saw a higher condition coefficient K for the AT population which was already show in bigger European sea bass fish [START_REF] Vandeputte | Multi-site evaluation of the rearing performances of 5 wild populations of European sea bass (Dicentrarchus labrax)[END_REF], there were maybe phenomenon of competition effect between the populations and could explain the better growth rate of AT population in comparison to EM population which was slimmer. In fact, [START_REF] Vandeputte | Response to domestication and selection for growth in the European sea bass (Dicentrarchus labrax) in separate and mixed tanks[END_REF] mentioned this cause to explain a bigger population differential in common garden. Studies on common carp strains, Cyprinus carpio [START_REF] Moav | Magnification through competition of genetic differences in yield capacity in carp[END_REF] and rainbow trout,

Oncorhynchus mykiss [START_REF] Blanc | Expression of family differences through within-lot competition in juvenile rainbow trout Oncorhynchus mykiss[END_REF] had already shown this competition effect. Indeed, the growth difference appears after the weaning with dry food. Even if the fish were fed ad libitum, AT population could have more capacity to eat dry food which was not present in all water column by comparison to living prey.

Conclusion

This experiment is the first comparison of three natural populations of European sea bass reared into common garden with four different thermal regimes during the larval stages by using parentage assignment, based on SNPs markers, to recover a posteriori the fish pedigree and thus study the population performance in these regimes.

We have shown three dynamics of growth from 0 day post-hatching to a weight of 1.5 g. These three steps are most likely explained by the feeding change. In fact, the first growth phase is during the larval endogenous feeding. Then, the second corresponds to the feeding based on living prey. Finally, the third is represented by the dry food feeding.

A population effect on early development has been shown with a faster development of the AT population for mouth opening phase and swim bladder inflation. The AT population could be more adapted to a larval rearing at 13 °C than the EM population which shows a development delay during the endogenous feeding. The environment has a more challenging effect on survival, even more for fish with uninflated swim bladder, in the coldest regimes with a high mortality rate in comparison with the warmest regimes.

The rearing in common garden into four thermal regimes showed growth rate differences between the populations after the weaning with dry food. The AT population had the best growth rate in all regimes. Differences between populations seems to be increasing with the time after the weaning period. Nowadays, we can't conclude about thermal adaptation or coutergradient variation hypothesis and these had more impact than the competition effect.

The follow-up of future growth rate of the three population in the four thermal regimes, in the continuation of the project, will allow us to confirm or disprove the coutergradient hypothesis or different growth rate between the population as a function of the moment in the year.
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 4 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations)(adapted from Guinand et al. (2017)).Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.Figure 5 -Box plot of egg diameter in the three European sea bass populations (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (ATL = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 5 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations)(adapted from Guinand et al. (2017)).Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.Figure 5 -Box plot of egg diameter in the three European sea bass populations (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (ATL = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 6 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations)(adapted from Guinand et al. (2017)).Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.Figure 5 -Box plot of egg diameter in the three European sea bass populations (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (ATL = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 7 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations)(adapted from Guinand et al. (2017)).Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.Figure 5 -Box plot of egg diameter in the three European sea bass populations (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (ATL = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 10 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations)(adapted from Guinand et al. (2017)).Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.Figure 5 -Box plot of egg diameter in the three European sea bass populations (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (ATL = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 11 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations)(adapted from Guinand et al. (2017)).Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.Figure 5 -Box plot of egg diameter in the three European sea bass populations (ATL = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (ATL = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 1 Figure 1 -A) European sea bass production (tons) of aquaculture from 1970 to 2020 based on production area; B) European sea bass capture (tons) from 1950 to 2020 based on fishing area (FAO, 2022).
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 2 Figure 2 -Area repartition of the three natural populations of European seabass, Dicentrarchus labrax (AT = Atlantic, WM = Western Mediterranean, and EM = Eastern
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 3 Figure 3 -Temperature profiles of the four thermal regimes (eAT = Atlantic thermal regime (blue); eWM = Western Mediterranean thermal regime (yellow); eEM = Eastern Mediterranean thermal regime (red) and eAQUA = Thermal regime applied in aquaculture (purple)). The solid lines represent the real temperature measured twice a day in each regime. The dashed lines represent the target temperature.
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 4 Figure 4 -Scatter plot of PCA results based on the genotypes of the 1280 samples. The three ellipses represent the three natural populations of European sea bass (ATL = Atlantic, WM = Western Mediterranean and EM = Easter Mediterranean populations). The black points are samples which have a rebuilt parent for which we want to check the population.

Figure 5 -

 5 Figure 5 -Box plot of egg diameter in the three European sea bass populations (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant.

  start exogenous feeding. Mouth opening began at 6 dph in the three populations. At 9 dph, the mouth was open in all individuals. The effect of population on the mouth opening was significant at 6 dph (T 6 = 11.361, df = 2 and P = 0.003, model 2). There was no significant difference between the AT (22.0 ± 0.6 %) and the WM (21.0 ± 0.6 %) population (P = 0.98) but AT and WM had more open mouths at 6 dph (P< 0.01) than EM (5 ± 0.6 %).
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 6 Figure 6 -Changes in length of larval European sea bass populations over the 19 first days post-hatching (AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations). *** = P< 0.001; ** = P< 0.01; * = P< 0.05 and ns = not significant; Model 1.
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 7 Figure 7 -Thermal growth rate in length during the first 19 days post-hatching (dph) as a function of age in the three natural populations of European sea bass (AT = Atlantic, EM = Eastern Mediterranean and WM = Western Mediterranean populations). The error bar represents the standard error.
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 8 Figure 8 -Changes in total length of European sea bass as a function of day-degrees (base 0 °C) in four different thermal regimes (eAT = Atlantic regime and WM = Western Mediterranean regime, eEM = Eastern Mediterranean regime and eAQUA = Aquaculture regime). The black point is the average total length of larvae at 19 days post-hatching when they were placed into the four thermal regimes. The error bar represents the standard error of the mean.
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 9 Figure 9 -Changes in total length of European sea bass as a function of day-degrees base 0 °C (DD0) in four different thermal regimes (eAT = Atlantic and WM = Western Mediterranean, eEM = Eastern Mediterranean and eAQUA = Aquaculture). The black point is the average total length of larvae at 19 dph when they were placed into the four thermal regimes. The error bar represents the standard error of the mean. The vertical dashed line represents 1050 DD0. Dashed black line is the model regression (R 2 = 0.9018, Model 4.3) common to eAT, eEM and eAQUA regime before 1050 DD0, dashed green line is the model regression (R 2 = 0.9172, Model 4.3) for eWM regime before 1050 DD0 and the colored dashed lines after 1050 DD0 are the specific regressions of each regime (R 2 = 0.9852, Model 4).
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 10 Figure 10 -Population total length of European sea bass as a function of day post-hatching (dph)(non-linear scale)(AT = Atlantic, WM = Western Mediterranean and EM = Eastern Mediterranean populations) reared into four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).
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 11 Figure 11 -Population condition coefficient K of European sea bass as a function of day posthatching (dph) in two samplings (3 and 4) (AT = Atlantic, WM = Wester Mediterranean and EM = Eastern Mediterranean populations) for the four thermal regimes (eAQUA = aquaculture regime, eAT = Atlantic regime, eEM = Eastern Mediterranean regime and WM = Western Mediterranean regime).

  

  

Table 1 -

 1 Sampling plan during the first 19 days post-hatching (dph). DD0: day-degrees with

	base 0 °C. Sea bass populations AT (Atlantic), WM (Western Mediterranean), EM (Eastern
	Mediterranean).

dph DD0 Populations sampled Number of tanks per population Number of fish sampled per tank

  At 19 dph, the fish were moved to four different thermal regimes in common garden with 4

		2.4.3. Rearing into four different thermal regimes	
	0	0	AT, WM, EM	2	50
	4	56	AT, WM, EM	2	50
	6	83	AT, WM, EM	2	50
	9	122	AT, WM, EM	2	50
	11	148	AT, WM, EM	2	50
	13	174	AT, WM, EM	2	50
	16	212	AT, WM, EM	2	50
	19	250	AT, WM, EM	2	50

Table 2 )

 2 , 20 fish were randomly sampled in each tank by siphoning for samples 1 and 2, and then by netting. Larvae, killed by an overdose of MS222, were photographed as described in 2.4.2. As of 101 dph for eEM and eAQUA, and 136 and 142 dph for eWM and eAT, respectively, the fish were photographed with a Canon EOS 4000D camera

on a graph paper and a backlight table. These photos were analyzed with ImageJ software (version 1.53a) where fish total length and fork length were measured. As of 67 dph, fish weight was measured by a Sartorius ED323S Extend Precision balance (0.001 g).

Table 2 -

 2 Sampling plan after 19 days post-hatching (dph) into the four thermal regimes. DD0: day-degrees with base 0 °C. Thermal regimes eAT (Atlantic), eWM (Western Mediterranean), eEM (Eastern Mediterranean) and eAQUA(Regime applied in aquaculture).A * next to dph figures meant that the samples were genotyped with SNP markers for parentage assignment.

	Samples number	dph	DD0	Thermal regimes sampled	Number of tanks per regime	Number of fish sampled per tank
	1	32*	457	eEM	4	
	1	34*	480	eAQUA	4	
	1	41*	531	eWM	4	
	1	47*	564	eAT	4	
	2	47*	713	eEM	4	
	2	51*	756	eAQUA	4	
	2	66*	861	eWM	4	
	2	73*	903	eAT	4	
	3	67*	1062	eEM	4	
	3	72*	1094	eAQUA	4	
	3	90*	1212	eWM	4	
	3	97*	1256	eAT	4	
	Weaning	74	1187	eEM	4	
	Weaning	79	1249	eAQUA	4	
	Weaning	100	1372	eWM	4	
	Weaning	107	1424	eAT	4	
	4	86*	1411	eEM	4	
	4	86*	1408	eAQUA	4	
	4	110*	1544	eWM	4	
	4	117*	1540	eAT	4	
	5	101	1719	eEM	4	
	5	101	1753	eAQUA	4	
	5	136	2023	eWM	4	
	5	142	2015	eAT	4	
	6	116	2044	eEM	4	
	6	108	1912	eAQUA	4	
	6	163	2563	eWM	4	
	6	170	2534	eAT	4	

couple of parent identified for a sample with the best mendelian probability and P2 is the second couple of parent identified for the same sample. Delta1 is the mendelian probability difference between P1 and P2 and Delta2 is the mendelian probability difference between the second couple of parent, P1 and the third, P3. The missmatch1 number is the number of allelic mismatch between P1 and the individual, and the missmatch2 is the same thing with P2. The presence of P1, delta1 or missmatch 1 in the distribution rage of P2, delta2 or missmatch2 is indicative of unassigned animals, here due to missing parental genotypes.

Annex 1.b -Results of the second APIS analysis including the three parental genotypes rebuilt by Colony. P1 represents the first couple of parent identified for a sample with the best mendelian probability and P2 is the second couple of parent identified for the same sample.

Delta1 is the mendelian probability difference between P1 and P2 and Delta2 is the mendelian probability difference between the second couple of parent, P1 and the third, P3. The missmatch1 number is the number of allelic mismatch between P1 and the individual, and the missmatch2 is the same thing with P2. There is not any overlap between missmatch 1 and missmatch2, and then whe chose to assign fish using the distribution of missmatches allowing for a maximum of two missmatches. Méditerranée Ouest (eOM), Méditerranée Est (eEM) et celui appliqué en aquaculture (eAQUA). La longueur totale, l'ouverture de la bouche et l'inflation de la vessie natatoire sont suivies depuis l'éclosion jusqu'à un 1,5 g avec des prélèvements de larves. Après 19 jours, elles sont identifiées par assignation de parenté sur une sélection de 96 SNPs afin de connaître leur population d'origine. La croissance comporte 3 dynamiques différentes liées à l'alimentation. La première durant l'alimentation endogène montre un effet de la population sur la taille des larves (AT>OM≥EM). L'ouverture de la bouche et l'inflation de la vessie natatoire sont plus précoces chez AT. Les juvéniles, encore plus sans vessies natatoires, ont une plus grosse mortalité dans les régimes froids (eAT, eOM). AT et OM ont une meilleure croissance que EM après le sevrage quelque soit le régime thermique. Les prochains prélèvements vont permettre de valider ou non l'hypothèse d'une adaptation à la température ou d'une variation à contre-gradient. Abstract: Understanding the impact of warming surface waters on the European sea bass larval growth, Dicentrarchus labrax, is important for fishery populations and aquaculture. Thus, we studied the larval growth of three wild populations: Atlantic (AT), Western Mediterranean (WM), Eastern Mediterranean (EM). From hatching to 19 days, larvae were reared separated by population at 13 °C, then, these were mixed and dispatched in four thermal regimes Atlantic (eAT), Western Mediterranean (eWM), Eastern Mediterranean (eEM) and one used in aquaculture (eAQUA). Total length, mouth opening and swim bladder inflation were followed from hatching to 1.5 grams with larvae samples. After 19 days, larvae were identified by parentage assignment with 96 SNPs to identify their population of origin. The growth showed three different phases related to the feeding. The first, during endogenous feeding, shows a population effect on larvae length (AT>WM≥EM). Mouth opening and swim bladder inflation happened earlier in the AT population. Juveniles, even more with uninflated swim bladder have a higher mortality in the coldest regimes (eAT, eWM). AT and WM populations have a better growth than EM after the weaning independently of the thermal regime. The next samples will enable to validate or disprove a temperature adaptation, coutergradient variation hypothesis or competition effects in these three populations.
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